Angiotensin II activation of focal adhesion kinase and pp60c-Src in relation to mitogen-activated protein kinases in hepatocytes.
We have investigated signaling pathways leading to angiotensin II (Ang II) activation of mitogen-activated protein kinase (MAPK) in hepatocytes. MAPK activation by Ang II was abolished by the Ang II type 1 (AT1) receptor antagonist losartan, but not by the Ang II type 2 (AT2) receptor antagonist PD123319. Ang II (100 nM) induced a rapid phosphorylation of Src (peak approximately 2 min) and focal adhesion kinase (FAK, peak approximately 5 min) followed by a decrease to basal levels in 30 min. An increased association between FAK and Src in response to Ang II was detected after 1 min, which declined to basal levels after 30 min. Treatment with the Src kinase inhibitor PP-1 inhibited FAK phosphorylation. Downregulation of PKC, intracellular Ca2+ chelator BAPTA or inhibitors of PKC, Src kinase, MAPK kinase (MEK), Ca2+/calmodulin dependent protein kinase, phosphatidylinositol 3-kinase all blocked Ang II-induced MAPK phosphorylation. In contrast to other cells, there was no evidence for the role of EGF receptor transactivation in the activation of MAPK by Ang II. However, PDGF receptor phosphorylation is involved in the Ang II stimulated MAPK activation. Furthermore, Src/FAK and Ca/CaM kinase activation serve as potential links between the Ang II receptor and MAPK activation. These studies offer insight into the signaling network upstream of MAPK activation by AT1 receptor in hepatocytes.